For particles with small betatron amplitudes the beambeam interaction is like additional linear focusing which results in the beta function distortion. In this paper the observations of this so-called dynamic beta effect for various bunch lengths at the VEPP-2M collider are presented.
INTRODUCTION
In the first approximation the beam-beam interaction can be considered as an additional focusing lens which perturbs the initial lattice functions of a storage ring. The distortion of the lattice function results in reduction of the beam life time and essentially influences the background loading of the detector. The influence of dynamic beta effect on CESR operation has initiated a series of papers [ 1, 21, in which the feasible methods of this effect reduction are discussed. Distortion of the storage ring lattice functions leads to the change in generation conditions of the beam emittance. Therefore it is necessary to take this effect into consideration in simulation of the beam-beam interaction and provide the dynamic perturbation of the emittance in the presence of counter-beam as well as the correct generation of its initial value. The paper [3] gives the analytical calculation of this effect.
In this work the experimental results of the dynamic beta effect observation with different values of the bunch length gs and the /3-function at IP /3* are presented. They were received at the VEPP-2M collider (Novosibirsk) [4] in summer, 2000. A computer simulation of this effect for various values of the parameter os/@* has been carried out and the results have been compared to the experiment.
BASIC FORMULAE
For particles with small betatron oscillation amplitudes (< 0 , ~7 being the Gaussian beam s i x ) the opposite bunch can be considered as a focusing lens with the gradient which depends only on longitudinal coordinate s:
Here a,ff = n8/2 is the effective length of the beambeam interaction region. Exponential dependence results from the Gaussian distribution of particles in a bunch and Calculation of the 0-function distortion in the storage ring VEPP-2M has been done using the code RING.
The beam was sliced in longitudinal direction in 30 parts (lenses) with equal length. The gradient value in each lens varied vs. its position relative to the IP according to the formula (I). The 4 x 4 matrix which transforms the betatron coordinates through a slice has block-diagonal structure:
Here Gz,y are 2 x 2 matrices of the focusing quadrupole lens.
EXPERIMENTAL RESULTS
The vertical beam size was measured using digital cameras with linear CCD-sensor, one for the positron bunch and two for the electron bunch. One of the electron cameras was located in a place symmetric to the positron camera (with equal the @-function values and the betatron phase with respect to IP). The betatron phase between the observation and interaction points equals to 7r/2. Another electron camera was located in an additional place with the betatron phase difference with respect to IP equal to 7r (Fig. l) .
If the beam size is measured in two proper points (with the betatron phase difference of ~/ 2 ) then it is possible to receive information about the beam-beam space charge parameter ( value without any external influence on the beam.
The collider was operated at the beam energy E=392 MeV in strong-weak operation mode. The positron beam always had greater current. Such regime eliminates possible additional focusing of electrons due to the presence of ion clouds. The electron heam current was considered small if the relative change of the strong positron beam size was less than 10%.
We have chosen the following ratio as the value describing dynamic beta effect: 0-7803-7191-7/01/$10.00 02001 IEEE. sults with received experimental data is observed. Visible deviations of the simulation from the experiment in Fig.3 at high E values are apparently connected with the nonlinearity of the beam-beam interaction which is not taken into account in simulation. These deviations demand additional detailed research. 
-

CONCLUSION
Preliminary results of the experimental data treatment and simulation of the dynamic beta effect show satisfactory agreement. Distinctions revealed in the experimental dependencies of the dynamic beta effect require further interpretation. In the future it is planned to compare the experimental data with results of strong-weak beam-beam simulation codes.
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